Physical educators have a responsibility to create a learning environment that is viewed as supportive of students' psychological needs and which helps reduce amotivation. The aim of the current study was to examine the effects of students' perceived need support on four dimensions of amotivation in Physical Education (PE) (deficiency in ability beliefs, deficiency in effort beliefs, insufficient task values and unappealing task characteristics). A longitudinal design was employed with three assessment points over a six-week unit of work in cricket. Surveys were conducted with 162 boys (Mean age = 14 years, SD = 0.87) over three consecutive PE lessons in weeks one, three and five. At the start of the study, multilevel modelling analyses showed all three types of perceived need support negatively predicted unappealing task characteristics and insufficient task values. Over time, perceived autonomy, competence and relatedness support negatively predicted change in unappealing task characteristics but did not significantly predict change in deficiency in ability beliefs, deficiency in effort beliefs and insufficient task values. Overall, the findings suggest that if students perceive their teacher to provide inadequate support for their basic psychological needs, PE tasks become less appealing over time, thus reinforcing the importance of teachers in ameliorating the development of specific amotivated behaviours in PE.
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Need support 3
The social environment strongly influences motivation behaviours by supplying 4 "fundamental nutriments" referred to as basic psychological needs; autonomy (a sense 5 of volitional control), competence (effectively interacting with the environment to yield 6 desired outcomes) and relatedness (feeling connected with significant others) (Deci and 7 Ryan, 2000) . Basic psychological needs theory (BPNT), another subtheory of SDT, 8 suggests that when these basic needs are supported in our social environment, 9 individuals' need satisfaction increases which then promotes a sense of self-10 determination. Thus, teachers have a pivotal role in enhancing more autonomous forms 11 of motivation in PE. 12
Autonomy support from teachers should intend to foster 'volitional intentions to 13 act' so students feel they are in control over their choices and actions (Reeve and Jang, 14 2006) Teachers may provide students with a range of different ways to solve a problem 15 or complete a task so the student feels they are self directing their behaviour, and as a 16 result increase their levels of self-determined motivation (Ward et al; 2008) . In PE for 17 example, teachers would be showing autonomy support by finding ways to increase 18 students' values towards specific activities, tactics and concepts, via for example 19 providing meaningful rationale for activities and particular tasks. In so doing, students 20 will gain a sense of meaning and control over their actions (Reeve and Jang, 2006 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 with their peers and teachers is essential, and the PE context is an environment whereby 8 students have the opportunity to develop positive relationships with others. If teachers 9 demonstrate willingness to care for their students, provide empathy and support for their 10 feelings towards different activities, and interact with students, then this will help 11 students' motivational development 2010b; Standage et al; 2006) . 12
Empirical work in students' perception of psychological need support and 13 amotivation has been demonstrated by Shen and colleagues (2010b). Shen and co-14 workers conducted a study investigating the influence of inadequate teacher-to-student 15 social support on amotivation among high-school physical education students in the 16 United States. They particularly looked at the different dimensions of amotivation to see 17 whether the perceptions of need support from the teacher influenced the amotivation 18 subtypes. They found that teacher relatedness support was negatively associated with 19
insufficient task values and unappealing task characteristics; teachers' autonomy 20 support was not associated with any of the four amotivation dimensions, and 21
competence support strongly predicted all four types of amotivation. However, one 22 limitation of their study was the cross-sectional design, which consequently confines the 23 researchers to only explore correlates of amotivation at one time point. To date, most 24 studies in PE have examined amotivation as a uni-dimensional construct using cross-25 longitudinal perspective is needed to attempt to understand the ways in which students' 2 perceptions of teacher need support may affect students' amotivation whilst students 3 gain more experience working with their teacher. One may assume that with effective 4 teaching, students' perception of psychological need support will increase, together with 5 students' self-determined motivation. However, this may not be the case, and some 6 students may perceive their teacher to be unsupportive of their needs and subsequently 7 could have a maladaptive effect on students' behaviour. 8
The current study, therefore, aimed to shed light on whether low perceptions of 9 psychological need support predicts the development of amotivation over time. England of which 162 boys (mean age = 14 years, SD = 0.87) from Year 9 took part in 4 the study. The majority of students were of middle socio-economic status. Year 9 was 5 chosen for our sample as physical activity in boys during adolescence is declining and 6 the older age group has been marked as the most problematic (HSE, 2012). Participants 7 took part in a minimum of one hour of physical activity per week in the form of a games 8 lesson, and one hour of PE per week on a fortnightly rotation. It was decided that data 9 collection took place in a PE lesson as opposed to a games lesson as PE provides a more 10 structured environment whereby students remain in the same class every lesson and are 11 taught by the same teacher. In addition, all teachers were required to teach a unit of 12 work in the chosen activity (cricket) to ensure all students in all classes were taught the 13 required skills and tactics. Six PE classes of approximately 30 boys in each class took 14 part in the study. All participants were taught a programme of work on cricket which 15 consisted of six lessons over 6 weeks. Two male teachers taught these classes at 16 different times during the week, and individual classes were consistently taught by the 17 same teacher throughout the unit of work. All students had been taught by their class 18 teacher for eight months prior to data collection, and some students would have been 19 taught by the class teacher in previous school years and in extra-curricular activities. is not valuable to me'). Students were firstly instructed to state on a Likert-scale (1 = 3 Never to 7 = Always) 'how often do you feel a lack of motivation to do cricket'. They 4 were then asked to rate on a Likert-scale from 1-7 (1 = does not correspond at all to 7 = 5 corresponds exactly) each statement that corresponded with their reasons for not 6 wanting to do PE. Mean scores were then calculated at each time point. Evidence for the 7 reliability and validity of the AI-PE has been supported by Shen et al. (2010a) . were adapted from the questionnaire devised by Standage and colleagues (2005) . 14 Students were asked to rate on a Likert scale (1 = Not at all true: 7 = Very true) how 15 true each statement was in relation to the PE class they had just participated in and the 16 PE teacher who taught them. Each item was preceded by the stem, "In this PE class…" 17 There were 12 items overall measuring support for three needs; autonomy support (e.g. 18 'I feel the PE teacher provided us with choices and options'); competence support (e.g. 19 F o r P e e r R e v i e w After obtaining institutional ethical approval, permission to conduct the study 1 was first obtained from the head teacher, followed by parental consent. Letters were 2 sent to parents explaining the aims of the study and their right to reply if consent was 3 not granted. No parent chose this option. All participants completed an informed assent 4 form at the start of the study, detailing the class that they were in and their date of birth. 5
Participants were informed that they had the right to withdraw at any time and all 6 responses would remain anonymous. They were told that there were no right or wrong 7 answers and to answer honestly. All participants were given a multi-section 8 questionnaire at the end of their PE lessons, which took approximately fifteen minutes 9 to complete. Questionnaires were administered in week 1, 3 and 5 during the 6-week 10 unit of cricket in the summer term to measure students' responses at the beginning, 11 middle and end of the unit. Students were asked for their date of birth at the start of 12 completing every questionnaire so responses could be matched over the three time 13
points. 14

Data analytic strategy 15
Descriptive statistics and internal reliability coefficients (Cronbach's alpha) 16 were first calculated for all study variables across all measurement waves. Given we 17 adapted the AI-PE in the present study to relate to cricket, it felt prudent to check the 18 factor structure. This was done through confirmatory factor analysis (CFA). To explore 19 the relationships between the amotivation scores and the other variables, correlations 20
were assessed at each time point among the amotivation dimensions, perceptions of 21 teacher need support, and PSC. Next, unconditional means models were examined to 22 ascertain the intraclass correlations of all study variables i.e. to determine the proportion 23 of variance explained at different levels. Subsequently, unconditional growth models 24 were tested to identify average patterns of change across the study for each variable. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 analysis encompassed the repeated observations of amotivation sub-types, PSC, and 7 students' perceptions of teacher need support nested within students (level 2). Time was 8 centered at wave one, intercepts were allowed to vary randomly across levels and all 9 predictor variables were grand-mean centered. For each dependent variable, the model 10 tested the fixed effects of perceptions of teacher need support and PSC at the start of the 11 study (initial status) and over time. Additional analyses explored whether results 12 differed when not controlling for PSC. Due to finding no substantial change in the 13 results for each analysis, PSC was subsequently removed from the final multilevel 14 models. 15
Results
16
Preliminary analyses 17
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Descriptives.
The means, standard deviations and internal reliabilities for all 1 variables were calculated for each of the three time points (see Table 1 ). The mean 2 scores for amotivation were below the midpoint suggesting a low amotivated sample 3 and the mean scores for perceived support for autonomy, competence and relatedness 4 were all above the midpoint, suggesting the sample on average felt their needs were 5 being supported by the teacher. All scales were above alpha = 0.82 indicating good 6 internal consistency. Correlations were assessed among all variables at each time point 7 and correlations from the first assessment point are shown in Table 2 . These analyses 8 revealed that teacher autonomy, competence and relatedness support was significantly 9
inversely correlated with deficiency in ability beliefs, insufficient task values and 10 unappealing task characteristics but no significant correlations were found with 11 deficient effort beliefs. 
Main analyses 3
Predicting change in amotivation across the unit of work. Conditional growth 4 models (see Table 3 to support ability among students and enhance their self-regulation, training needs to be 20 put in place to provide teachers with knowledge as to how to deliver instructions, 21 provide feedback and subsequently foster the student-teacher relationship. 22
The findings at Time 1 were partially supported by research from Shen and 23 colleagues (2010b) who also revealed that perceived teachers' competence and 24 relatedness support negatively correlated with unappealing task characteristics. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 of the study. Nevertheless, if a student feels the teacher is not supporting their need to 14 have control over the decisions they make (low autonomy), not enabling them to 15 confidently interact in the PE setting (low competence), and perhaps unintentionally 16 creating environments whereby they do not feel accepted by their peers (low 17 relatedness), then students are more likely to find the task boring and lose interest. The 18 practical implications for the teacher as a result of these findings are that students may 19 become disengaged from the lesson and may be 'turned off' cricket in the future. An 20 important pedagogical understanding for PE teachers is that one student may be 21 amotivated in one activity due to lack of interest (Hidi and Harackiewicz, 2000) but 22
have self-determined motivation in another due to its appeal. The PE curriculum offers 23 diverse physical activities to cater for students' personal interests and, therefore, it can 24 be a challenging environment for teachers to foster high quality motivation in all 25 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 six-week unit of work being too short, therefore not allowing enough time for change to 13 occur. It may take time for some students to develop relationships with their teacher and 14 subsequently students may have found it difficult to report accurate perceptions of 15 teacher need support in a limited time frame. Moreover, it may take longer to observe 16 change in a students' deficiency in ability and effort beliefs as these amotivation 17 dimensions are focused on students' feelings towards themselves. Such personal 18
preconceptions may be more difficult than task-related perceptions for students to 19 modify without enduring support and attention from the teacher. Positive feedback to 20 enhance feelings of competence and encouragement from the teacher are a necessity. 21
The teacher is required to know and understand their students' individual needs in order 22 to improve their learning in PE. 23 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The present findings were also based on a relatively small adolescent male 22 sample, so are unable to be generalised to female adolescents. Evidence suggests that 23 female adolescents are more likely to be amotivated than boys (Sallis et al; 2000; Wang 24 et al; 2002) and, therefore, studies exploring the gender differences in amotivation in aF o r P e e r R e v i e w PE context would be welcomed and beneficial for physical educators. Furthermore, due 1 to the present study being longitudinal, attrition was evident. The sample size decreased 2 from 162 participants at the start of the study to 130 participants at the end. This decline 3 can be explained by students being absent from school or the PE lesson, non-4 participation due to illness or injury, or not completing the questionnaire sufficiently to 5 obtain recordable responses. It could be argued that these specific students might 6 display amotivated behaviours towards PE and as a consequence, the present study may 7 include a biased sample. Overcoming this predicament is challenging for researchers, as 8 highly amotivated students are likely to be those individuals who do not participate in 9 the PE lesson. However, although students' mean amotivation scores were low, 10 (suggesting self-determined motivation was present), this study identifies teachers as 11 being a potential influence on changing students' levels of amotivation scores over 12 time. Teacher behaviours that have been identified in the literature to support the three 13 basic needs are structure, interpersonal involvement and autonomy support. Findings 14 have suggested that teacher training in how to effectively provide these three behaviours 15 in lessons has resulted in a decrease in student amotivation (Tessier et al; 2010) . Further 16 research is needed to be able to guide teachers on how to successfully support students' 17 psychological needs. Likewise, more longitudinal studies are needed to observe change 18 in amotivation over a longer period of time in the PE context controlling for 19 confounding variables. Although PSC was not found to be a significant predictor of 20 amotivation in the current study, future research nevertheless should identify key 21 moderating influences. 22
Limitations and future research 24
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